Latin America has experienced rapid demographic, epidemiological and nutrition changes that have successfully contributed to decreasing undernutrition, but concomitantly have resulted in an increase of obesity and associated conditions; in this paper we propose that policies to address undernutrition have not adapted at a sufficiently rapid pace to address the emerging challenges. Taking Chile as an example we show that health promotion policies, implemented only when the obesity epidemic was well advanced, have succeeded in establishing effective regulatory frameworks and in implementing national large-scale programs for treatment; however, they have been insufficient in preventing obesity. The main lessons learned are: (1) Failure to monitor existing malnutrition programs for changing needs and true effectiveness can have unintended consequences. (2) Institutions and professionals working in nutrition and health need to assess changing scenarios and redefine their priorities for action accordingly. (3) There is a need to provide updated information to decision makers, program planners and to the population at large on how to promote and achieve healthy food consumption and active living considering local context. Timely policies and interventions to address these issues may contribute to the prevention of the obesity epidemic in transitional countries, particularly among low socioeconomic groups.
INTRODUCTION
Latin America and other low-and middle-income countries have gone through major demographic, epidemiological and nutritional transitions over the past decades. 1 Sustained and progressive falls in child malnutrition and infant mortality coupled with population-based health-nutrition interventions have led to an increase in life expectancy and drastic changes in the structure of the population pyramid that have drastically modified the epidemiological profiles of populations. Diets rich in sodium, refined carbohydrates, free sugars, saturated and trans fats in conjunction with physical inactivity have contributed to the epidemic rise in obesity, diabetes and cardiovascular diseases, diabetes, hypertension, cardiovascular diseases and some forms of cancer. 2 The prevention and control of diet and physical activityrelated diseases is a great challenge facing low/middle income countries, considering the levels of poverty, existing inequalities in access to health and active living, the weakness and financial restrictions of the public sector and the constraints of national governments to address public health problems.
Chile has gone through major political and socioeconomic changes in recent decades. The age distribution of the population has shifted to the right (older age groups) with a decrease in the population o15 years of age from 39.2% in 1970 to o22% presently (Table 1) , whereas the population over 65 years has increased from 5-10% in this period. Total fertility and birth rates have declined leading to a fall in annual population growth to the current B1%. Demographic factors, major changes in the physical environment and in social programs, such as improvement in the educational level of women and future mothers, provision of clean water and adequate sewage, preventive health and national supplementary feeding programs have led to lower mortality in young children and increased life expectancy. Infant mortality rate dropped in a dramatic way from B100 to the present 7 per thousand live births over the past four decades. As a consequence of the lower child mortality and improved access to treatment of chronic diseases, mean life expectancy at birth has increased from 60 years for men and 67 years for women in 1970 to 76 and 82 respectively in 2010. Chile's rapid urbanization started before the 70s with 4 75% of the population living in urban settlements at the time, reaching B90% presently.
3,4 Urbanization coupled with other health-related advances such as: access to clean drinking water, indoor toilets and environmental sanitation, greater literacy, better access to adequate housing and health services including immunization and contraception on demand leading to lower birth rates (Table 2) explains most of the health gains.
However, urbanization also brought important changes in diet, physical activity and other chronic disease risk factors. 5 Diets over the past decades have changed drastically mainly increasing consumption of energy dense foods (high in fat and added sugars and rich in sodium) and decreasing consumption of whole grains, legumes and the consumption of other nutrient/fiber-rich foods, such as vegetables and fruits, remained stable or declined 6 (Table 3) . Unbalanced and or excessive food energy intake relative to the level of physical activity have been associated with other risk factors for NCDs such as sedentary living, stress, increased alcohol intake and smoking clustering in low socioeconomic groups of the population, augmenting risks for NCDs and 1 widening existing health inequalities (Table 4) . As a result of these changes, the epidemiological profile of the population has drastically changed. Cardiovascular diseases and cancer deaths have increased from 34.3% in 1970 to 450% of total deaths in 2010, whereas injuries and respiratory causes decreased their contribution to total deaths ( Figure 1 ). These changes, as in other Latin American countries, have occurred over a very short period of time compared with the traditional epidemiological transitions of industrialized countries and therefore requiring rapid adaption of the national capacity and institutions. 1, 7 TRANSITION FROM UNDERNOURISHMENT TO EXCESS WEIGHT Chile controlled child malnutrition in the 80s and early 90s by implementing policies of primary, secondary and tertiary prevention using the health services and educational infrastructure. The National Complementary Food Program provided food assistance to all pregnant and lactating women and children o6 years of age. Children, pregnant and lactating mothers at risk for or affected by mild malnutrition received additional benefits (family food packages) and other secondary prevention programs aimed at halting progression to more severe forms. Additionally, tertiary prevention provided resources for treatment and rehabilitation of moderately and severely malnourished children who were treated at the community level in nutrition recovery centers. 8 The timerelated association between the presence of these massive interventions and the decline in malnutrition in all age groups is well established; thus Chile is often presented as a paradigm of the success of supplementary feeding programs. However over the period of implementation, the need for these programs changed. The historic record, in fact, suggests that the wide coverage and nontargeted approach in selecting beneficiaries of the food program may have contributed to the rising prevalence in obesity 9 ( Figure 2 ). We will analyze in the following section the main Chilean food supplementation programs for young children and their potential effect in the rise in obesity and chronic diseases in recent decades.
National complementary feeding program
The National Complementary Feeding Program or 'Programa Nacional de Alimentació n Complementaria' (PNAC) began in the 1920s as a public milk distribution program for working mothers. It was significantly strengthened in the 1950s with the creation of the National Health Service (NHS) that provides universal health protection and health services for insured workers and the indigent population. Approximately 70% of children 0-6 years of age, pregnant and nursing mothers are beneficiaries. The main objectives of the PNAC are: promote normal growth and development in children from conception through 6 years of age by providing food supplements to the mother during pregnancy and lactation and to the child from birth to six years of age; protect women's health during pregnancy and lactation by providing supplementary macronutrient enriched foods; and improve coverage of primary health care activities providing an incentive for beneficiaries to attend regular checkups. 10 Within the activities of the PNAC, the enhanced program was specifically designed for the early control of undernutrition. The calorie contribution provided by this program varied from 100% of the energy requirement for infants up to 5 months of age to 30% for children between 2 and 6 years of age; however the protein contribution was considerably higher, 180 and 58% respectively. A controlled evaluation was conducted by Kain et al.
11 in a group of infants in which length for age and weight for length z-score status on entry were compared to the values at the time of discharge from the program, 12 months later. Results showed minimal nonsignificant changes in terms of length for age; however the intervened beneficiaries increased their weight for length. 12 These results suggest that provision of energy dense foods to stunted children who may be low weight for age, will mostly impact weight gain, even to exceed the normal reference value with no significant gains in length.
National nursery schools council program A separate example is drawn from the National Nursery Schools Council Program (JUNJI). This program created in 1971 by the Ministry of Education, provides childcare as well as supplementary food for toddlers and preschoolers. In 2009, coverage was close to 50% of those in needs, based on family income or social deprivation, with more than 135 000 beneficiaries (90% 2-5 years; 10% o2 years). The food distributed covers 58 or 75% of the children's daily energy needs, depending on whether they attend for half or full day, respectively. The daily energy provided varies with age grouping as follows: under 12 months, 800 Kcal; 12-24 months 950 Kcal; 2-3 years 1000 Kcal and 3-5 years 1150 Kcal. If a nutritional deficit is detected, an additional 150 Kcal/day is provided. 13 This program has contributed most likely to the notable decrease in stunting observed in the preschool population during the past decade. The % of children below À 1 s.d. weight for age and height for age has dropped significantly, while those with mild underweight are o5% of the total. Concomitantly, a rise in obesity has been observed in the preschool population in the last decade, increasing from 7.4% in 2001 to 9.7 in 2010 (W À H42 s.d. WHO 1977).
14 Also, a measurable increase in yearly obesity prevalence was observed; obesity rates were associated to the duration of children's participation in the program. Obesity rates rose each year between the beginning and end of the academic year 15 and also rose as children progressed in their schooling. 16 On a more positive note, in recent years the program has adapted to the changing nutritional profile of the beneficiaries; dropping energy content of rations based on the more recent international energy recommendations derived from doubly labeled water measurements of energy expenditure. The latter values are 10-25% lower than past recommendations based on observed dietary intake of 'healthy' children; energy content of food provided has been reduced whereas physical activity is being increased. 17 Currently, sugar and saturated fat content of rations have been lowered, low-fat milk is being provided, additional fresh fruits and vegetables have been added favoring the supply of calcium, micronutrients (iron and zinc) and fiber. 17 These changes have had a positive impact on halting the rise in obesity prevalence of beneficiaries, although the benefits have not been consistent likely due to progressive impact of the obesogenic environment present in the country. 
LESSONS LEARNT FROM THE CHILEAN EXPERIENCE
Lack of appropriate evaluation and monitoring of food programs as a barrier for obesity prevention Program implementers need to anticipate the projected changes in the epidemiologic profiles in order to redefine nutrition interventions programs in advance and plan accordingly; this requires that the right evaluation and monitoring tools be in place. The lack of clearly defined indicators to assess the shift from undernutrition to normal and from normal to overnutrition considering the rapid epidemiologic changes and the changing needs of the population has been a major weakness of the policy process in Chile. For example, measurement of stature (that is, length) was systematically included in the nutritional assessment for food benefits only in 1992; thus, many who were apparently underweight were in fact stunted with normal or even excess weight for length. This continues to be a major weakness in present day assessment of global malnutrition, underweight and not stunting was selected as the indicator to assess progress in achieving MDG 1 'Eradicating extreme poverty and hunger'. This is a major flaw in the process; stunting and not underweight must be included in all nutrition interventions to prevent the escalation of overweight and obesity. Feeding energy-rich micronutrientpoor foods to stunted populations may in fact promote obesity; thus there is a need to include length for age and weight for length in monitoring and evaluation of progress in eradicating hunger and malnutrition. The interventions needed to improve length and height in early life are clearly different from those commonly used to improve weight gain, energy dense foods providing fat and refined carbohydrates or sugars are clearly not the way forward if our goal is improving linear growth.
Need to update training of human resources and institutional capacity In order to anticipate the emergent problems, planners need to prepare in advance the human resources and institutional capacities in developing countries, considering the rapid changes that will likely occur. Most academic developing country institutions affiliated to universities or research institutions, including those in Chile, have a very limited capacity to incorporate changes in their established training and research programs. Thus, the nutrition transition progresses unabated despite the available data demonstrating unfavorable changes in the epidemiologic and nutrition profile. Moreover, these institutions are commonly responsible for providing technical support to program planners and policy makers. Thus the institutional inertia to 'introduce change' further constraints the capacity to innovate as required by the changing scenarios and the emergent problems. We have exemplified the impact of food assistance programs on the prevalence of overweight and obesity, especially in preschool and school children. Supplementary feeding programs in Latin America reach B90 million people out of an estimated 414 million in the region. 19 In contrast, the number of malnourished is close to 7 million, that is, only 5-6% of total beneficiaries are truly underweight. The explanation for this phenomenon is that nutrition programs have evolved beyond the immediate needs of the malnourished and have become part of the social demands of populations living in poverty. Despite the obvious benefits, namely the significant reductions in underweight and wasting, the Chilean experience suggests that if food aid and nutrition programs are not adequately adapted to changing scenarios, they are likely to promote the rising trends in obesity rates. 16 Need for appropriate food regulatory frameworks It is also necessary to educate and prepare the general population, the government bureaucracy and especially those responsible for program implementation and evaluation, on the changes that will occur in the underlying causes of food and nutrition problems as programs are implemented. Food security is traditionally seen as a problem that is solved by increasing food production and improving access to food. Based on the experience accumulated in Latin America, the approach of improving food security based mainly on providing energy from fat or starchy foods should be matched by efforts centered on the quality and quantity of the food supplied rather than solely increasing the amount of energyrich foods provided to the vulnerable groups. Beneficiaries as well as those responsible for the administration of government programs resist the change from 'more food' to 'better quality food and increased physical activity'. In Chile, it took 30 years of research on how to fortify the milk and other complementary foods and of strong advocacy on why this change was beneficial for children before the PNAC program (that has distributed full fat powdered cow's milk for the last 50 years in Chile) incorporated effective anemia prevention. It finally ended up adding iron and other micronutrients to whole fat cow's milk, but the product remained a full dairy fat product because the milk producers resisted changing to a lower fat product. Most developing countries have school feeding programs that provide a large proportion of the daily energy allowance, yet very few of these programs provide fruits and vegetables or other micronutrientrich foods. In Chile, school children receive 4 fresh fruits and vegetables a month whereas the food based guidelines recommend 2 units per day. A congressional hearing on the technical aspects of the program was required to initiate the process of change, which at present has been slow at best.
Need to update regulation of food safety to promote healthy food consumption It is crucial to redefine food regulations in line with the new epidemiologic profile and scientific advances on the relationship between food and health. Presently, most developing countries have regulations focused on microbiological safety. This is clearly appropriate where gastrointestinal infections are the main consequence of poor compliance with food standards. Although this remains true in least developed countries, most transitional countries have progressed in the transition so that nutritionrelated chronic diseases represent the major causes of morbidity and mortality. Thus the new regulatory framework that should guide food industry and consumers in selecting the healthy choices needs to be construed based on the evidence linking energy density, quality and quantity of the fat and carbohydrate supply to the health condition of post-transitional populations. For example most developing countries have regulations in place that provide economic incentives to producers based on the fat content of milk and dairy products rather than favoring the production and consumption of low fat milk. Consumers in most developing countries pay more for low fat milk. Some developing countries have legislation in place to reduce fiber in cereal grains to improve digestibility, yet this lowers the fiber content and decreases micronutrient content of staple foods. Addition of salt is considered as a basic ingredient and is not reported quantifying amount per serving. Consumers have no way of selecting healthy choices if the information is not provided in the label.
Incorporate preventive obesity measures in early stages of the nutrition transition The Chilean experience indicates that obesity preventive measures at an individual and population level should be implemented early on the nutrition transition. Countries do not have to wait until they have an epidemic of obesity to act. Current nutritional recommendations and policy actions such as changing the built environment to promote physical activity, regulating advertisement of unhealthy food for children, increasing taxes to sodas and so on , have to be implemented in a timely manner in order to maximize their potential for effectiveness. As we have previously mentioned, it is critical to incorporate evaluation as a imperative component of any intervention; impact evaluations are the only way of improving programs and increasing their impact.
CONCLUSIONS
Demographic, epidemiological and nutrition changes were so rapid in Chile that successful maternal and child policies remained unchanged until the end of the 1990s. In 1998, a strong health promotion policy was implemented to cope with the increasing obesity in the population and the high levels of sedentarism. This policy has been successful in establishing regulatory-legislative frameworks and large-scale implementation of national programs. However, this policy is still insufficient to effectively tackle the problems given their magnitude. The Chilean process should serve to support the need for coordinated preventive actions taken in advance (including adapting and updating human and institutional capacity, and increasing public awareness) in order to counteract the increasing obesogenic environment.
